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Outline

» Background on codes & standards
 Highlight overlapping standard
requirements

» 5 steps for electrical PM & safety
program implementation

+ Additional information & guidance
* Summary
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Code vs. Standard

+ Code
» Model
+ Set of rules recommend for others to follow.
* Not a law but can be adopted into law.

« Standard
» Detailed elaboration.

» AHJ Organization responsible for enforcing
requirements of code/standard.

« The nuts and bolts of meeting code requirements.

Background

» OSHA does not enforce NFPA [
standards.
* OSHA may use NFPA to support ——

citations for violations.

« Example: Requirements for
personal protective equipment
found in OSHA Regs.

Background

November 4, 2004

.
Director of Risk Management
inc

‘Thank you for your August 23, 2004 letter You had

d intent of NFPA TOE Your paraphrased inquiries and our responses follow.

Question: s NFPA T0E

hes NFPA 70E from both a stand. tive. Fi PATOE as the p
" related work

general dard NEPA T0E. Additionally, OSHA'
on Part 1 of the 2000 edition of NFPA T0E. Later stages of this rulemaking project will be based on other parts of NFPA TOE.

i use NFPATOE
found in 29 CFR 1910,33¢ le of 70E's Flash

Hazard under 1910.335.

1910.335(a)(1)(v

explosion.

bpart S are base

d

Employees shall wear protective equipment for the eyes or face wherever there is danger of injury to the eyes or face from electric arcs or flashes or from flying objects resulting from electrical |
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Compliance may not = Acceptable Risk

Employees shall wear protective equipment for the eyes or face wherever there is danger of injury to the eyes or face from electric arcs or flashes or from flying objects resulting from electrical
explosion.

OSHA .

Occupational Safety
and Health Administration

(YR LN Cleilo MFace shields shall have an arc rating suitable for the arc flash exposure}
Face shields with a wrap-around guarding to protect the face, chin, forehead, ears, and
neck area shall be used. Face shields without an arc rating shall not be used. Eye
protection (safety glasses or goggles) shall always be worn under face shields or hoods.
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Background Background

. . . + Authority Having Jurisdiction (AHJ)
Exam.lnat|0|.1 of Electrical Equipment (.1910'303(b)(1)) + An organization, office, or individual responsible for enforcing
+ Electrical equipment shall be free of recognized hazards. the requirements of a code or standard, or for approving
equipment, materials, an installation, or a procedure.
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Background Background
* Recommended Practice for
Standard for | standard for Electrical Equipment
Electrical : giff:t;cif"the Maintenance-NFPA 70B
Sodlaels 4 Workplace « Details preventive maintenance
for: Standard or

Electrical Equipment Maintenance

« Electrical, electronic, and
communication systems and
equipment.

Electrical preventive maintenance Safe work practices when working on » Not intended to duplicate or

programs electrical systems supersede instructions that
manufacturers normally provide.
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Standard Requirements

» NFPA 70B lists

requirements for ( :ﬁz )

elements of an electrical — T

maintenance program. — g/

. —_— 0

* NFPA 70B, Article 4.2 0

Maintenance

Programs ————/

Standard Requirements
(Program Requirements)

Article 4.2

3
&
E
z
3

Chapter 1, Article 110.3

Responsible personnel.

Survey of electrical equipment for
maintenance requirements and priorities.

Maintenance procedures & plan of servicing.

Plan of inspections, servicing, and suitable
tests.

Process to implement & document corrective  Procedures.
measures.

Risk Assessment & Job Planning.

Maintenance of equipment.
Equipment inspection.

Standard Requirements

» NFPA 70B requires an equipment condition
assessment.

* Determined by the equipment owner or their
designee.

» NFPA 70B, Chapter 9.3

Equipment Condition Normal vs. Abnormal

Operating Condition

Article 9.3: NFPA 70E, Chapter 1,
Equipment Condition Article 110.4(A)-(C)
Assessment

Defines normal operating condition.
Equipment is properly installed.
Equipment is properly maintained.
Equipment is used in accordance with
instructions included in list and labeling.
Equipment doors are closed and secure.
Equipment covers are secure and in place.
No evidence of failure.
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Condition 1: Properly maintained.

Condition 2: Maintenance results deviate |*
from past results. .

Condition 3: Equipment has missed the
last 2 maintenance cycles
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Standard Requirements Standard Requirements

— ' * Field testing shall be conducted
N cimination to assess the overall condition of
‘Substitutior' Reduce energy electrical equipment.
Normal Operating = - Guarding of energized
Condition ‘ﬁ E w conductors
Signage * NFPA 7OB, Chapter 8
Abnoggild%%?\ratmg e Admi'trols Procedures & Job planning T tost d q
° e Oof test depends on
L w Protecion Field Testing el{apctrical equiprr)nent.

Standard Requirements Standard Requirements

Field tests are outlined according to equipment type.

Table 13.3.5 Panelboard and Switchboard Electrical Testing

Some testing
operations my need
to be performed with
equipment energized.

No. Task Test Type*
Table 13.3.5 Panelboard and Switchboard Electrical Testing

Test Type*

NA

Example: Panelboards
(configuration for circuit
breakers) are one of the

2 most common types of
electrical equipment
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Background

Article 110.5(I)

Article 110.5(H)(1
Article 8.3 )

i1 Article 130.5
Chapter 10-38 i| Article 130.4
(Specific Article 130.7
Equipment) Article 110.6(A)(1))
Article 120

Article 110.6(A)(1)(e)
Article 110.8(A)

1 — Online standard test
1A - Online enhanced test Arc Flash Boundaries
2 — Offline standard test Shock Boundaries
2A - Offline enhanced test PPE

Training

Lockout/Tagout

Test Instruments

Job Safety Planning & Job Briefing Risk Assessment Procedure

Standard Requirements

» NFPA 70B provides
maintenance intervals by
equipment type and
condition.

» NFPA 70B, Article 9.2

Maintenance |
Intervals

Example: Panelboards

Standard Requirements
Scope of Work (Panelboard Example)

3

&

Article/Table 9.2.2 11|20 | Article 120 (LOTO)

3

Chapter 1 (Safety
Related Work Practices)

Visual inspection
Cleaning

Lubrication

Mechanical inspections
Electrical testing

May or may not be done energized.
Done de-energized.

Done de-energized.

May be energized or de-energized.
Done Energized.

Standard Requirements
Scope of Work (All Equipment Example)

IR Thermography
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Standard Requirements
Estimate of Likelihood of Occurrence of Arc Flash
NFPA 70E-Table 130.5(C), page 27

T . Likelihood of
! TASK %':r:z?t‘iz:t Occurrence of
arc flash
Opening of hinged doors or covers or removal of Any Yes
bolted covers to exposed electrical conductors. /
b 7

Applicable Standards

Job Safety Planning & Job Briefing (NFPA 70E-Article 110.5(I))
Risk Assessment Procedure (NFPA 70E-Article 110.5(H)(1))
Arc Flash Boundaries (NFPA 70E, Article 130.5)

Shock Boundaries (NFPA 70E, Article 130.4)

PPE (NFPA 70E, Article 130.7)

Training (NFPA 70E-Article 110.6(A)(1))

Standard Requirements
Frequency of maintenance is based on condition of
equipment (panelboard example).

. Maintenance
Condition Assessment Results Frequency

1 Maintained at required intervals. 60 months

2 Previous maintenance cycle revealed issues 36 months
requiring the repair or replacement of major
equipment components.

3 Equipment has missed the last two successive 12 months
maintenance cycles.

Maintenance Intervals/Tip

!. { AWARNING 7

Arc Flash and Shock Hazard Present R R R
Appropriate PPE Required Indication equipment may not be

Arc Flash Hazard Boundar; 41t H H H
ncident Ererey 622 calen’ serviced on required intervals
Working Distance 18 in

Total Ibfat FCT 19.267 kA

Shock Hazard Exposure 480 VAC

Insulating Glove Class 00

Shock Hazard when covers removed

o
N

Limited Approach Boundary 3.0 1t

Restricted Approach Boundary 1.0 ft

Equipment: 19DP-4 — ]

Source PD ID: 19DP-4-MAIN Date309-05-2018
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Standard Requirements

* NFPA 70B Chapter 6
provides

* Detailed
requirements for
system studies,

* Include up-to-date
single-line diagrams
and short-circuit
studies.

l 1541 | c1
1

System Study
Intervals

L4
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Standard Requirements

» Section 6.3 — Short-circuit studies

+ Determine the available short circuit current at each point in
the system.

Normal Circuit

R2 Short circuited
| 12

What is Short Circuit?

Standard Requirements

« Section 6.4 — Coordination
studies

« Evaluation of faults in an electrical
system/analysis of circuit
interrupting devices to ensure
functionality.

. % Is a circuit breaker used as a
light switch?

Standard Requirements

« Section 6.7 — Incident Energy Analyses
« Determine the risk of an arc flash boundary.

Arc Flash and Shock Hazard
Appropriate PPE Required

13.51 carem2 @ 18"

6ft3in Arc Flash Boundary

480 VAC Nominal System Voltage

42 inches Limited Approach Boundary
12 inches Restricted Approach Boundary
Bus: ORDR RL1-2 Disc Prot: MCC-1 FS 5G
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Standard Requirements
System Study Intervals

Article 6.3, 6.4, 6.7 Article 130.5(E)(1)
Article 130.5(F)

Article 130.5(G)/(H)

» Short-circuit studies
» Coordination studies
« Incident Energy Analyses

Requires incident energy analysis be
performed for administrative and PPE
controls.

Performed every 5-years

EME T BN EE
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Additional Information/Guidance
Guidance on Equipment Maintenance*

Chapter 10-38* Chapter 2-3*

Safety Related Maintenance Requirements
Special Equipment

Hazardous Locations
Panelboards & Switchboards
Circuit Breakers

Ground Fault Protection Systems
Motor Control Equipment
Photovoltaic Systems

*Not intended to supersede manufacturer instructions for equipment maintenance

Contractors

» What does your contractor safety
pro?(r?am say about energized electrical
WOrK:«

« Typical energized electrical work that is

outsourced:

(1) Field Testing

(2) IR Thermography

(3) System Interval Studies:
(a) Short circuit current studies
(b) Coordination studies
(c) Incident energy analysis

Contractors

* NFPA 70E, Article 110.5(A), Page 19
» Host Employer
- Communicate known hazards
> Report contractor violations of NFPA 70E to contract employer
- Documented meeting host employer and the contract
employer.

N 11 = A

Contractors

* NFPA 70E, Article 110.5(A), Page 19
« Contract Employer
« Communicate hazards to his employees
* Require that employees follow safe work practices
« Inform host employer of:
« Unusual hazards
« Unanticipated hazards
» Corrective actions taken as a result of any violations
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FOR REFERENCE OF NECA 2024 SAFETY PROFESSIONALS CONFERENCE ATTENDEES ONLY




Summary

g
Step | Action
1 | Establish Maintenance Program Overall Electrical Safety Program
2 | Determine Equipment Condition Normal vs. Abnormal Condition
3 | Perform Field Testing . .
- - Based on equipment with worker safety
4 | Determine Maintenance Intervals
5 | Implement System Study Intervals Studies every 5 years

Summary

Summary
Business Case for Safety

*An effective electrical safety program, along with
an electrical maintenance program, will lead to
* Higher reliability
« Longer life of equipment
*Lower cost

I e M

Summary

* NFPA C&E (Orlando), June 18

- The NFPA 70E Risk Factor: Concepts for Risk Assessment and
Reduction in Electrical Safety

* 4-hour workshop using NFPA LINK®
« ASSP PDC (Denver), August 5-6

« Electrical Safe Work Practices with Application of NFPA 70E
(2024 Edition)

« 2-day hands-on course focusing on NFPA 70E hard copy standard
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Please complete the Online Evaluation

https://www.surveymonkey.com/r/2024NationalSafetyProfessionalsConference
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